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eng^J; which is amplified by a vibration generated by 
combustion in the engine cylinders and corresponding 
movements of associated members so as to cause a fore and 
aft vibration of the vehicle floor. Such vibration is uncom- 
fortable for the driver and passengers in the yvehicle com 
panmenl. 
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SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to 
provide a crankshaft assembly for an internal combustion 
engine that can eliminate the above-noted pe feels inherent in 
the background an. 

It is another object of the present invention to provide a 
crankshaft assembly for an internal combustion engine that 
can effectively shift a resonance frequency of a flexural or 
bending vibration of the crankshaft assembly out of a target 
frequency band of a forced vibration/ particularly out of a 
target frequency band which results during acceleration of a 
vehicle so as to effectively prevent/occurrence of a thick 
sound or noise in an engine room, while ensuring a quick 
response of the clutch engagement and disengagement 
operations so as to prevent parti 
clutch disengagement which is 
engine stall. 

It is still another object of the 
a crankshaft assembly for an inti 
can prevent occurrence of a 
vehicle floor at the time of the 



darly the failure of the 
iely to cause such as an 



effectively eliminating an 
surface of a flywheel with a < 
rotation of the flywheel. 

To accomplish the above 
according to one aspect of / 
shaft assembly for an ini 
a crankshaft for transmit] 
sion through a clutch, 



sent invention to provide 
combustion engine that 
fore and aft vibration of a 
igagement of the clutch by 
Sal run-out of an engaging 
iuurh facing generated during 



mentioned and other objects, 
present invention, a crank - 
combustion 4 engine comprises 
a driving power to a transmis- 

elastic member fixed to the 

crankshaft and a flywheel/ fixed to the elastic member such 
that the flywheel is supported in an elastic relationship with 
the crankshaft. 

The flywheel has an er/gageable surface at a side opposite 
to the elastic member in Jan axial direction of the crankshaft, 
and the engageable surface is engageable with an associated 
member of the clutch tof receive a load therefrom in the axial 
direction when the engageable surface is engaged with the 
associated member of /the clutch. 

The elastic member/has a first predetermined rigidity in its 
rotating direction, the first predetermined rigidity being 
large enough to effectively transmit the driving power to the 
the clutch. On the other hand, the 
second predetermined rigidity in the 
second predetermined rigidity being 
ft a resonance frequency of a bending 
rget frequency band of a forced vibra- 
to prevent a failure of disengagement 
leable surface of the flywheel and the 
of the clutch. 

:r aspect of the present invention, a 
ig a crankshaft assembly for an interna] 
comprises steps of fixing a flywheel to an 
form a unit, assembling the unit onto the 
elastic member mounted onto the crank- 
the flywheel in an elastic relationship 
and processing an engageable surface of 
ich is engageable with an associated mem- 
* on an assembled condition between the 



transmission throug 
elastic member has 
axial direction, 
small enough to s 
vibration out of a 
tion, while ens 
between the eng 
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According to 
method for fo 
combustion en^ 
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crankshaft with 
shaft so as to su; 
with the 
the flywheel, w 
ber of a clutch 
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stic member and the crankshaft so as to minimizi 
Tun-out of the engagcable purface. 

According to still another aspect of the present invention, 
a crankshaft assembly for an internal combustion engine 
comprises a crankshaft fo * transmitting a driving power to a 
transmission through a clvtch, an elastic member fixed to the 
crankshaft, and a flywheel fixed to the elastic member such 
that the flywheel is supported in an elastic relationship with 
the crankshaft. 

The flywheel has an en gageable surface at a side opposite 
to the elastic member in an axial direction of the crankshaft, 
and the engageable surface is engageable with an associated 
member of the clutch to c ontrol transmission of the driving 
power between the crankshaft and the transmission. 

The engageable surface is designed to have an axial 
run-out which is no more Loan 0.1 mm for ensuring a smooth 
engagement with the associated member of the clutch. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully from 
the detailed description g ven hereinbelow and from the 
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the preferred embodiment of the 
)y way of example only, and are 25 
e of the present invention. 



accompanying drawings of 
invention, which are given 
not intended to be limitaiiv 

In the drawings 

FIG. 1 is a longitudinal cross section of a crankshaft 
assembly for an internal combustion engine according to a 
first preferred embodiment pf the present invention; 

FIG. 2 is a graph of vipration level versus frequency 
showing a shift of a resonance frequency of a flexural or 
bending vibration by changing a rigidity of an elastic or 
flexible plate in an axial direcuon of a crankshaft; 

FIG. 3^is a longitudinal cross section of a crankshaft 
--assembly^fep an internal combustion engine according to a 
second preferred embodiment of the present invention; and 

FIG. 4 is a graph of fore arid aft vibration of vehicle floor 
versus flywheel run-out amount, snowing a relationship *o 
between an amount of an axial run-out of a flywheel and a 
fore and aft vibration of a vehicle floor. 
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a crankshaft assembly for an internal combustion 
irding to preferred embodiments of the present 
invention ^will be described hereinbelow with reference to 
FIGS. 1 to 

FIG. 1 shows a first preferred embodiment of the present 
invention. An engine crankshaft 1 is connected to pistons 
through respecti ve^connecting rods in a known manner for 
receiving the drivings, power therefrom. An elastic plate 2 55 
substantially of a disc\ shape is fixed to one end of the 
crankshaft 1 by a plural irv of bolts 3. The elastic plate 2 is 
formed at its outer peripheral edge portion with an axial ly 
extending secuon 2a to which \ring gear R is fixed. The ring 
gear R engages with pinion gearVof an engine starter motor w 
for transmitting the driving powerNrom the engine starter 
motor to the crankshaft 1 when starungthe engine. 

An annular reinforcing member 4 is disposed between the 
elastic plate 2 and heads of the bolts 3. The reinforcing 
member 4 is formed at its outer peripheral edge portion with 65 
a cylindrical secuon 4a extending in an axial direcuon of the 
crankshaft 1 and with a radially extending secuon < 
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^flywheel body 5 of an annular shape is fixed i 
elastic plate 2 at their respective outer peripheral edge 
portions Sa and 2b through a plurality of bolts 6 
corresponding reinforcing members 7 disposed betwec^Uie 
elastic plate 2 and heads of the bolls 6. The anAular^wheel 
body 5 has a stepped inner peripheral edge surfaa defining 
a mounting opening Sb for receiving the reinferang member 
4 therein. The stepped inner peripheral edge surface has a 
first section 5c extending axially, a y^econd section Sd 
extending radially outward from ihe^rst section 5c and a 
third section Se extending axially Mm the second section 
Sd. The axial section 4a of the remforcing member 4 is in a 
slidable contact with the first section 5c of the flywheel body 
5. and the radial section ibdm the reinforcing member 4 is 
spaced from the second smion Sd of the flywheel body 5 by 
a predetermined distarwC for allowing an axial movement of 
the flywheel along/with the elastic plate 2. ^ radially 
extending inner surface 5/ of the flywheel facing 
plate 2 is spaora apart from the elastic pi 
predeterrninecy^li stance for ensuring an elasui 
elastic plate 

The flywheel body 5 further includes a radiall 
surface Ag^i a side axially opposite to the radij 
or the/elastic plate 2. The radial surface 5g i 
clutch facing 8 of a clutch disc 9 of 
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elastic 
2 by a 
ty of the 

extending 
surface 5/ 
engageable 
clutch in a 

Swn manner so as to control the transmission* of the power 
etween the crankshaft 1 and a transmission./ 



A rigidity of the elastic plate 2 in its rot; 
(hereinafter referred to as "the circumferenti 
set large enough for effectively transmit 
between the crankshaft 1 and the trans missel 
clutch, while a rigidity of the elastic pla 
direction (hereinafter referred to as 4 the axia 
small enough for shifting a resonance 
flexural or bending vibration out of a 
forced vibration which results during the < 
engine. 

As described in the background 
rigidity of the elastic plate is too small, 
engaging and disengaging the clutch 
clutch stroke loss gets larger, resulting i 
of the clutch engaging and disengaging/ operations leading 
particularly to the failure of the clutch disengagement which 
is likely to cause such as an engine sulll On the other hand, 
when the axial rigidity of the elastic plate is too large, the 
deviation of the resonance frequency off the bending vibra- 
tion from the target frequency band of) the forced vibration 
can not be attained. 

To overcome the above-noted problem, the axial rigidity 
of the elastic plate 2 in this embodiment is set to 600 kg/mm 
to 2200 kg/mm, wherein an axial displacement of the radial 
surface Sg of the flywheel 5 is no more than 1 mm when an 
axial load or force 600 kg to 2200 kg is applied to the radial 



Qg direction 
rigidity") is 
Dg the power 
on through the 
1 2 in the axial 
I rigidity") is set 
ency of the 
band of a 
deration of the 



when the axial 
clutch stroke for 
3 roes larger, Le. a 
i delayed response 



axial rigidity of the 
range, not only is the 
effectively prevented, 
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surface Sg. By selecting a value of I 
elastic plate 2 within the foregoing 
failure of the clutch disengagement 
but also the deviation of the resonince frequency of the 
bending vibration from the frequet ty band of the forced 
vibration, during the acceleration of the engine in this 
embodiment, is effectively attained io as to prevent genera- 
tion of the thick sound or noise in (he engine room. 

Specifically, it is confirmed that Ahe failure of the clutch 
disengagement, i.e. the failure /of the disengagement 
between the radial surface Sg of the flywheel and the clutch 
facing 8 of the clutch disc 9, /happens when an axial 
displacement of the radial surface/5g at the time of engage- 
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nt with ihe clutch facing 8 exceed} 5% of a nc^^wnch 
troke (normally at 7 mm to 8 mm) -fGr^eng^P^ and ^tTL* 
disengaging the clutch. The normal clutch stroke is a dis- 
tance between the radial surface Sgfof the flywheel body 5 
and the clutch facing 8 in a disengagement or released 
condition of the clutch. Accordingly, considering that an 
axial load applied to the flywheel tody 5 through the clutch 
facing 8 is normally at ISO kg to ' 
value 600 kg/mm of the axial rigidity of the elastic plate is 
selected, wherein the axial displacement of the radial surface 
5$ is within 5% of the normal clutch stroke when applied 
with the axial load 150 kg to 200 f 
1. 



TABLE 1 
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kg, as shown in TABLE 



AXIAL LOAD 


AXIAL RIG IDm 


AXIAL 
DISPLACEMENT 


150 k< 


500 kg/mm 


0.30 mm 






(3 8 to 4.3%) 


200 kg 


500 kg/mm 


0.40 mm 






(5.0 to 5.7%) 


150 kg 


600 kg/mm 


0.25 mm 






(3.1 to 3.6%) 


200 kg 


600 kg/mm 


0.33 mm 






(4.1 to 4.7%) 


150 kg 


700 kg/mm 


0.21 mm 






(16 to 3.0%) 


200 kg 


700 kg/mm 


0.29 mm 






(3.6 to 4.1%) 



(wherein, percentage denotes a 



raent relative to the normal clutch i troke which is 7 to 8 mm) 



As seen from TABLE 1, the low 
of the axial rigidity of the elastic 
displacement of the radial surface 



ate of the axial displace- 
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er limit value 600 kg/mm 
plate 2 ensures the axial 
Sg of the flywheel body 5 



within 5% of the normal clutch stroke, i.e. the axial dis 
placement of the radial surface $<> is between 0.25 to 0.33 
mm or between 3. 1 to 4.7% relative to the normal clutch 
stroke when applied with the norrx al axial load at 150 to 200 
kg through the clutch facing 8, bo that the failure of the 
clutch disengagement is effective 1; - 
larger the axial rigidity of the elaitic plate gets, the smaller 
the axial displacement of the flyv heel gets. 

Now, the axial rigidity of uV elastic plate 2 will be 
considered in view of shifting oft* resonance frequency of 
the bending vibration out of a fnsquency band of a forced 
vibration which results during the acceleration of the engine 
where the sound or noise generate i by the bending vibration 
is the most significant It is con fin led that the sound or noise 
generated by the bending vibratoo is effectively reduced 
when the resonance frequency is s lifted out of the frequency 
band of the forced vibration dun og the acceleration of the 
engine. 

FIG. 2 is a graph of bending vibration level versus 
frequency showing a result of < xpehments using various 
elastic plates having different axi id rigidities. The frequency 
band of the forced vibration dm mg the acceleration of the 
engine is 200 H2 to 500 Hz. In FIG. 2, a line Ao shows a 
relationship between the frequency and the bending vibra- 
tion level without using the elastic plate, i.e. the flywheel is 
directly connected to the crankshaft 
resonance frequency of the line 
Hz, which causes the sound or 
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As can be seen, a 
Ao is within 200 Hz to 500 
noise problem. A line Al is 



derived by the elastic plate havii g the axial rigidity of 2200 



kg/mm, a line A2 is derived by 
axial rigidity of 1700 kg/mm, 

elastic plate having the axial rigfidiry of 1 200 kg/mm, and a 
line A 4 is derived by the elastic plate having the axial 
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rigidity of 1000 kg/mm. As dan be seen, the resonance 
frequency of each of the lines A 1 to A4 is shifted out of the 
frequency band 200 Hz to 500 Hz, and further, the vibration 
level of each of the lines Al to A 4 is considerably lower than 
the line Ao within the frequency band 200 Hz to 500 Hz. 
Though the line A 1 has a vibrat on level higher than the line 
Ao around 200 Hz, this happens in a very small range of 
frequency. Accordingly, the vali e 2200 kg/mm is selected as 
an upper limit value of the axia rigidity of the elastic plate, 
and the value 1700 kg/mm is & Jected as a more preferable 
upper limit value of the axial r gidity. 

In light of the above, the axia 1 1 rigidity of the elastic plate 
2 in this embodiment is select ;d at 600 kg/mm to 2200 
kg/mm, and preferably at 600 kfe/mm to 1700 kg/mm. 

As understood from the above description, this first 
embodiment, when the crankshaft 1 is rotated, the flywheel 
body 5 is ensured to rotate with the crankshaft 1 by means 
of the large circumferential rig dity of the elastic plate 2. 
When the clutch is engaged an 1 the engine is accelerated, 
the driving power is trans mi tte< to the transmission with a 
very low bending vibration le 'el by means of the axial 
rigidity of the elastic plate being no more than 2200 kg/mm, 
so that the vehicle compartmen can be kept quiet. On the 
other hand, when the clutch is iisengaged, since the axial 
displacement of the flywheel i! no more than 5% of the 
normal clutch stroke by means of the axial rigidity of the 
elastic plate being no less than 6 X) kg/mm, the failure of the 
disengagement of the^clutch^is jffectively prevented. 

FIG. 3 shows a^cS^^aft assembly for an internal 
combustion engine according to i second embodiment of the 
present invention. In FIG. 3, the same or like parts or 
members are denoted by the sarr e reference numerals. In the 
following description, explanat ons of those same or like 
members will be omitted to avoid redundant description. 
Further, though the clutch as sen bly is ndt shown in FIG. 3, 
the same clutch assembly includ ng the clutch disc 9 and the 
clutch facing 8 is provided in th< : same manner as in FIG. 1. 

In FIG. 3, the crankshaft 1 inc ludes a stepped end surface 
having a first section la extendi ag radially inward from its 
outer peripheral edge, a second ection lb extending axially 
from the inward end of the first : ection la toward the clutch 
disc 9, and a third circular sectio 1 1c extending radially from 
the second section lb. The elastic plate 2 is of an annular 
shape having a mounting openii g at its center for receiving 
the second section lb therethrc ugh. The elastic plate 2 is 
fixed to the crankshaft 1 with i s axially extending inward 
end 2c facing the second section >f the crankshaft 1 and with 
its radially extending inward erwl portion 2d facing the first 
section of the crankshaft. The oil er structure is substantially 
the same as in FIG. 1. 

As mentioned in the backgro ind art, when the flywheel 
body 5 is rotated through the cnnkshaft 1, an axial run-out 
is generated on the radiaLsurfac e Sg due to the processing 
error and the assembling error of the elastic plate 2 and the 
flywheel body 5 to cause the vibration when the clutch is 
engaged. The vibration furthe' causes the fore and aft 
vibration of the vehicle floor. 

In order to overcome the al ove-noted problem, in this 
embodiment, the radiahsurface Sg is processed in a manner 
to make an amount of the axi; J run-out no more man 0.1 
mm. Specifically, the processui g of the radial surface 5$ is J^^^Y^t 
performed in the following manner. V Q 0 

The flywheel body 5 is first ixed to the elastic plate 2 by 
the bolts 6. Then, this unit is a jsembled to the crankshaft 1 
with the axially extending inw: rd end 2c of the elastic plate 
2 facing the second section lb |of the crankshaft 1 and with 
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the radially extending inward end portion 2o* facing the first ' 

section la of the crankshaft. Then, the radial surface Sg is J^j^T^ 

processed based on the assembled conditiornbetween the 

axially extending inward end 2c and the second section \b 

and/or between the radially extending inward £nd portion 2d 5 

and the first section la to make the axial run-out of the radial 

surface Sg no more than 0. 1 mm. / - 

By using the above-noted manner, the rapiahsurface Sg is 9^^} O 
easily and precisely processed to make toe amount of the 
axial run-out no more than 0.1 mm. / 10 

FIG. 4 is a graph of axial run-out anhount of flywheel 
'(radiaJ^surface Sg) versus fore and aft vibration of vehicle 




floor showing a result of experiments. It \k confirmed that the 
fore and aft vibration of the vehicle floor which does not 
give a uncomfortable feeling to a human body is normally no 
more than 0. 1 G (gravitational acceleration). As can be seen 
from FIG. 4, a fore and aft vibration 6f the vehicle floor is 
' ^substantially in direct proportion to an amount of the axial 
»^M\ run-out of the radial^urface Sg, and tne fore and aft vibration 
* * becomes no more than 0.1 G when the axial run-out 
becomes no more than 0. 1 mm. Accordingly, by making the 
amount of the axial run-out no more than 0.1 mm as in this 
embodiment, the fore and aft vibrat/on can be made no more 
than 0.1 G. 

As understood from the above description, in this second 
embodiment, when the crankshaft 1 is rotated, the flywheel 
body 5 is ensured to rotate with Ahe crankshaft 1 by means 
of the large circumferenual rigidity of the elastic plate 2. 
Since the amount of the axial run-out of the radiaL surface Sg 
is no more than 0. 1 mm, the 

surface Sg and the clutch firing 8 is performed quite' 
smoothly, so that the fore and /aft vibration does not exceed 
0.1 G. Accordingly, the drivilig power is transmitted from 
the engine to the transmission without giving the uncom- 
fortable feeling to the human body. 

It is to be appreciated that/in this second embodiment, the 
axial rigidity of the elastic pjate 2 is not necessarily selected 
m. 

the invention is not to be limited 
bed above, and that various 
may be made without departing 
f the invention as defined in the 
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; engagement between the radial - jz^^Ly^x 
1 facing 8 is performed quite^ 0 U 



at 600 kg/mm to 2200 kj 

It is to be understood 
to the embodiments de: 
changes and modificatioi 
from the spirit and scope 
appended claims. 
What is claimed is: 
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£ flywheel^for a power transmission system for J 
mining engine torque £p a driven uiuj comprising* 

an elastic plate secured to a crankshaft to rotate^herewith; 
t a flywheel body secured to said elastic platband having an 
g^y^S- gngageablejsurface for engaging wiuVaTclutch disc; and 
a reinforcing member for reinforcing'said elastic plate at 
a portion of said elastic plate wfiich is secured to said 
crankshaft; 

said elastic plate having annual rigidity in the range of 55 
\X^*j^^j!^^ "^oTeli^netoro^e^o^d driven unTJ, while decreasing 



noise produced fjy'a bending vibration of said crank- 
shaft; 

wherein each of said elastic plate, said flywheel body and 60 
said rrinfafcing member comprises a first portion, said 
first portion of said flywheel body being placed axially 
between said first portions of said elastic plate and said 
reinforcing member, and said first portions of said 
elastic plate, said flywheel body and said reinforcing 65 
nember defining clearances for allowing said first 
r portion of said flywheel body to move axially between 
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laid first portions of said clastic plate and said^ 
forcing mem ber. 

A flywheel as set forth in claim 1, wherein said axial 
jitv is, in the] range of 600 kg/mm lo 1700 kg/mm. 
flywhcel/as set forth in claim 2, wherein an axial 
'^Ps^^gageablellsurface when rotated by said 
crankshaft is no more than 0. 1 mm. 

"flywTieell according to claim 1, wherein said rein- 
Wmber (4) and said elastic plate (2) are fastened to 
said crankshaft (1) by a fastening means (3), and said elastic 
plate is clamped between said crankshaft and said reinforc- 
ing memter. ttSSe/nfr^ 

5. A fly Vheel^a^oTalng to claim 4, wherein said elastic 
plate is circular and comprises an outer peripheral portion 
(lb) surrounding said first portion of said elastic plate, so 
that said firstWrtion of said elastic plate is an inner portion 
of said elasuAplaie, said flywheel body comprises an outer 
peripheral portion (5a) which surrounds said first portion of 
said flywheel body, so that said first portion of said flywheel 
body is an innefi portion of said flywheel body, said outer 
peripheral portions of said elastic plate and said flywheel 
body are fastened Wether by a second fastening means (6), 
said inner portion of said flywheel body comprises an 
inwardly facing inside cylindrical surface defining a central 
circular hole (56), said reinforcing member comprises a 
cylindrical portion (&z) which is received in said circular 
hole (Sb) of said fly wheel body, and comprises an outwardly 
facing outside cylindrical surface surrounded by said 
inwardly facing cylindrical surface of said flywheel body, 
said first portion of said reinforcing member is in the form 
of an outward flange (4fc)\ said first portion of said flywheel 

q fl || 0 »agJ> ody is &ida bljJmounted on said cylindrical portion of said 

JgQjt^£j2£ s itinIorcingl5embe]^ QiaiJsaid first portion of said flywheel 

^j^^^---^6od^u5 axially slidablejbetyeen said inner portion of said 

i(mIS. _ elasuc plate and said ou 
member. <K$Ht\\>U _ 

6. A flywheeljjacconiing to\ claim 4, wherein said inner 
portion of said flywheel body comprises a first surface (5/) 
which is substantially parallel uo said&gageabl3fgur?5cT~ 
(5;) and which faces toward said elastic plate, and a second 
surface (Sd) which is substantially parallel to said engage- 
able surface and which faces toward said outward flange of 
said reinforcing member, said inner portion of said elasuc 
plate comprising an abutting surface confronting said first 
surface of said flywheel body and frmiting an ax ial mo ve- 
ment of said inner portion of said I 
against said first surface of said fly wh 
flange of said reinforcing member 
surface confronting said second surfa 
body and limiting the axial movement o\ 
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sue platdjpy abutting 
el body, said outward 
rises an abutting 
of said flywheel 
[said inner portion 

of said flywheel body by abutting agkinst said second 
surface of said flywheel body, an axial distance between said 
first and second surfaces of said flywheeAbody is smaller 
than an axial distance between said abutting Vurf aces of said 
elasucjpej nbe^ j and sa id reinforcing raeml 
5 ^ TAfl y wheel^a&ordl'ng to claim 6, wherein said second 
surface (Sd) of said inner portion of said flywheel body is 
located axially between said first surface (Sf) and said 
&gageabQsurface (5$) of said flywheel body. 

rXflywhee^for a power transmission systeraXfor trans- 
mitting engine torque (to a driven ■unljl comprising: 
an elasuc plate secured to a crankshaft to rotate therewith; 
a fly wheel body secured to said elastic plate and hairing an 
yv(engageable)urface for engaging with a clutch disc: and 
a reinforcing member for reinforcing said elastic plate at 
a portion of said elastic plate which is secured to said 
crankshaft; and 
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said(engageable^surface having an axial run-out which is 
equal to or less than 0.1 mm; 

each of said elastic plate, said flywheel body and 
reinforcing member comprises a first portion, said 
firsVportion of said flywheel body being placed axially 
between said first portions of said elastic plate and said 
:ing member, and said first portions of said 
elastic [Hate, said flywheel body and said reinforcing 
member defining clearances for allowing said first 
portion of said flywheel body to move axially between 
said first poisons of said elastic plate and said rein- 
forcing memb _ 

^TA4rywheer-asse^ 
a driving shaft (1) rbr transmitting torque; 
a circular elastic member (2) comprising an outer portion 
and an inner portion, and extending radjally inwardly 
from said outer portiota to said inner poruon, said inner 
portion of said elastic rnember being fastened to a shaft 
end of said driving si 
an annular flywheel mem! 
portion and an inner 
inwardly from said outer 
of said flywheel me ml 
flywheel member beinj 
of said elastic me 
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(51/comprising an outer 
orj/and extending radially 
on to said inner portion 
id outer portion of said 
fastefaed to said outer portion 
saia\ inner portion of said 
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flywheel member comprising a\ central circular hole; 
and 

a reinforcing member (4) comprisingNa cylindrical portion 
(4a) axially extending from a first end to a second end, 30 
an inner portion extending radially inwardly from said 
first end m said cylindrical portion, >and an outward 
flange Ub) extending radially outwardly from said 
seconjrend of said cylindrical portion, said inner por- 
tion/tf said reinforcing member being fastened to said 35 
shaft end of said driving shaft, said cyluTdrtcal portion 
said reinforcing member being fit in saiq circular 
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hole of said flywheel member with a clearanc^o form 
loose fit; 

wherein said inner portion of said elastic member is 
fixedly clamped between said shafLeno of said driving 
shaft and said inner portion of saidrein forcing member 
said inner portion of said flywtteel member is loosely fit 
ovensaid cylindrical portion of said reinforcing mem- 
ber and located axiaHy between said inner portion of 
said elastic member and said outward flange of said 
reinforcing member, said outward flange is axiaJly 
spaced from: said inner portion of said elastic member 
at an a^alVustance which allows axial movement of 
said inner portion of said flywheel body between said 
portion of said elastic member and said outward 
ge^of saionginfo rcing mombe fe- 
_ A flyw heel assembly according to claarnfj} wherein 
said elasucK^mbexl ws an axial rigidity which is in the 
range of 6O0 kg/mm t\ 2200 kg/mm. 

injjoxlaim-^rwnefl 
er portion of said reinfor 
wall thickness of each^ef said 
orcing member ancHaid inner 
less of each 
outward JJange of said rein- 
said elastic mem- 
axial direction parallel 



10. 



. A fly who 



wall thickness of said 
member is greater than 
outward flanges of said re 
portion of said elastic mei 
of said inner portion and 
forcing member and said i 
ber being a dimension measi 
to an axis of said driving 

12. A flywheel as: 
comprising a first f; 
portions of said 

together, and a^secood fastening 
inner portiops^of said elastic memt 
member Jrfsaid shaft end of said dri 



ig to claim 9, further 
fastening said outer 
k said flywheel member 
for fastening said 
d said reinforcing 
shaft, each of said 



first and second fastening means compn* 



screw fasteners 
tv ing ahaft ^J 



